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[Ipoananu3upoBaHO HaANpPSHKEHHO-E(OPMHUPOBAHHOE COCTOSHHE METAUIONOIUMEPHBIX Map (pHUKLIHU-
OHHBIX TOPMO30B TPAHCIOPTHBIX CPEACTB B YCIOBHIX MAJOLUKIOBON YCTAJIOCTH C MO3ULUU ME30OMEXAHM-
Ku. Pa3BUTHI pe/icTaBIeHUs] 00 yCTaIOCTH METAIUIOB B paMKax (pH3MYecKOil Me30MEXaHUKH, CBSI3aHHBIC C
W3y4YCHHEM MPOoLIecca HAKOIUICHHUS B HUX MOBPEXICHUH, B IEPBYIO O4Yepelb — B 00JIACTH MHOTOLUKIOBON
YCTaJIOCTH. DTO MPUBEIIO K TOHUMAHHUIO, YTO MAJIOLUKIIOBAS YCTAIOCTh JIOJDKHA OTBEYaTh 00Jiee BEICOKOMY
MaciTabHOMY YpPOBHIO HaKoIUIeHHWH B Metaiuie. PaspaboraHa MoJiellb HECTAIIMOHAPHBIX PEKUMOB TPCHUS
U pa3pylleHHs KOHTAKTUPYIOIIUX 3JIEMEHTOB, IIPH KOTOPOH Hanbojee XapaKTepHBIMU NMPH (QPUKLUOHHOM
B3aMMOJCHCTBUN B METAJIONOJMMEPHBIX Napax TPEHUs SABJISAIOTCS TEIUIOBBIE B3pBIBBI. 1loka3aHO, 4TO Ha
[IEPBOM 3Talle BHYTPEHHSS XMMHUYECKAsl SHEPrUsl MOANOBEPXHOCTHOIO CJIOS MOJIMMEPHOM HAKIIAJIKU IIpe-
BpalllaeTCsl B TEIUIOBYIO. Y CTAHOBJIEHBI HOBBIE 3aKOHOMEPHOCTH BO3HHUKHOBEHHS U Pa3BUTHS MHKpPOTpe-
IIMH Ha METAUIMYECKUX 3JIeMEHTax (PPUKIHOHHBIX Map U HAa UX Pabd0YMX MOBEPXHOCTIX MPHU HATUIMU
KOHIIEHTPAaTOB MEXaHWYECKUX HampsKeHHH ¢ y4€ToMm TepMoHamnpspkeHuil. [Ipenioxennas Monenb oObsc-
HAET CMEHY MEXAaHM3Ma PaCHpOCTPAHEHUS TPEUIUMHBI B YCIOBHUAX MAIOLUKIOBOM yCTAJIIOCTH METaJLIONO-
JIUMEPHBIX Tap TPEHHs NMPH MOCTYIUIEHWH BO3AyXa B TPEILMHY, NPUBOAHUT K OKHCICHHIO MOBEPXHOCTEH
paspyeHus ¢ o0pa3oBaHueM IUIEHKU. BO3MOXHO, B 3TOM ciy4ae M NPOUCXOAUT (HOPMHUPOBAHUE HOBEPX-
HOCTEH ¢ cy03epeHHOH CTPYKTypoi. TeMbl n3MEHEHUsI MOKHO HCIIOJIB30BATh JJIsl HCCIIEOBAHMSI BIUSHHS
YCIIOBUI OXJIQXICHUS Ha KHHETUKY TEIUIOBOTO MpoLecca.

KuiroueBble ciioBa: (GPUKINOHHOE YCTPOKMCTBO, METAJUIONOIMMEpHAs Tapa TPEHHs, MAJIOLMKIIOBas yCTa-
JIOCTh, ME30MEXaHNKa, MUKPOTPEIINHA, TEIIIOBOS PAaBHOBECHE.
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Abstract

The stress-strain state of metal-polymer pairs of friction brakes of vehicles under the low-cycle fatigue
is examined from the prospective of mesomechanics. The concepts of metal fatigue are developed in the
framework of physical mesomechanics, which is associated with study of the damage accumulation in
them, primarily in the field of multi-cycle fatigue. This led to the understanding that the low-cycle fatigue
should correspond to much higher scale of accumulation in metal. A model of non-stationary modes of fric-
tion and fatigue of contacting elements is developed, in which the thermal explosions are the most charac-
teristic features of the frictional interaction in the metal-polymer friction pairs. It is shown that at the first
stage, the internal chemical energy of the subsurface layer of the polymer lining is converted into heat. The
previously new the occurrence and development of microcracks on the metal elements of friction pairs and
on their operational surfaces in the presence of concentrates of mechanical stresses taking into account
thermal stresses are established. The proposed model explains the change in a mechanism of the crack
propagation under the condition of low-cycle fatigue of metal-polymer friction pairs when air enters the
crack and leads to the oxidation of fracture surfaces with the formation of film. Perhaps, in this case, the
formation of surfaces with a subgrain structure occurs. The rate of change can be used to study the effect of
cooling conditions on the kinetics of the thermal process.

Keywords: friction unit, metal-polymer frictional pair, low-cycle fatigue, mesomechanics, microcrack,
thermal equilibrium.
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